When these molecular anions serve as ligands, smaller metal cations reside inside the defect site, while larger ones bind in an ''out-of-pocket'' fashion slightly above the plane defined by the 4 W-O À ligands around the vacancy. 8 The sequential addition of AgNO 3 and KCl (10 mmol of each) to a vigorously stirred solution of the K + salt of the mono-vacant anion [a-PW 11 O 39 ] 7À (1; 10 mmol) in 5 mL of water at 22 1C results in a clear solution (Fig. 1) .
Although the product of the concentrations of Ag + and Cl
) is ca. 22 000 times larger than the K sp of AgCl(s) (1.8 Â 10 À10 M 2 ), no precipitate is observed. When the clear solution shown in Fig. 1 was dried for transmission electron microscopy (TEM), the images revealed aggregates of polycrystalline AgCl(s) embedded in amorphous K 7 [a-PW 11 O 39 ] (see ESIw) . Suspecting that the nanostructures were disrupted upon drying, 9 TEM images were obtained after cryogenic ''trapping'' in a vitreous-water matrix ( Fig. 2A) . Abundant cubic objects were observed, with median edge lengths of 29 AE 4 nm (panel B). Dynamic light scattering (DLS, inset to panel B) indicated an average hydrodynamic radius (R h ) of 20 nm, and a narrow R h distribution of 17-24 nm (Fig. 2B, inset) . In addition, electron crystallography under cryogenic conditions confirmed that the nanocubes possessed crystalline AgCl ''cores'' (see ESIw). When the reaction shown in Fig. 1 Table 1 and the R h values are plotted as a function of anion charge in Fig. 3 . For the plenary (dodecatungstate) Keggin anions (charges of 3À through 6À), considerable cloudiness was observed, and DLS data revealed particles with hydrodynamic radii of 75-95 nm and broad size distributions. For the mono-defect structures (charges of 7À through 10À), little or no cloudiness was observed and DLS data revealed consistently smaller particles (R h = 18-22 nm) and narrow size distributions. The observation of these two distinct size domains (Fig. 3) was the first line of quantitative evidence that the binding site in the mono-defect anions played an important role in the growth and stabilization of the AgCl nanocrystals.
However, the defect structures (entries 6-9 in Table 1 ) possess larger charges than do the plenary ions. Hence, despite the clear discontinuity in particle sizes obtained using the plenary versus defect structures (Fig. 3) , the larger charges of the latter anions might arguably play a critical role in arresting crystal growth.
To Fig. 3 ). This demonstrates that arrested growth and stabilization of the AgCl nanocrystals is a result of cluster-anion structure, rather than of charge alone, and assigns a controlling role to the defect (binding) site of the lacunary anions.
To investigate this further, Ag + was reacted with [a-PW 11 O 39 ] 7À (1) in water and the resultant colorless crystals were analyzed by single-crystal X-ray crystallography.z In the solid-state structure K 6 [a-AgPW 11 O 39 ]Á12H 2 O (K 6 2Á12H 2 O), Ag + ions are bound in an ''out-of-pocket'' fashion to the tetradentate defect site of the mono-vacant anion (Fig. 4) .zy 11 The ionic radius of Ag(I) (drawn to scale in Fig. 4 ) is 1.29 Å -versus 0.74 Å for W(VI)-and much too large for entry of Ag(I) into the potentially pentadentate binding pocket of 1. Rather, the Ag(I) ion is located 0.11 Å above the O 4 plane. 7, 8 When K 6 2Á12H 2 O was dissolved in water (2 mM) and one equiv. of Cl À was added, a clear solution was obtained. The R h (20 nm) and size distribution were identical to those obtained when 1 was reacted sequentially with Ag + and Cl À (entry 6 in Table 1 ). This result along with the X-ray structure of K 6 2Á12H 2 O and the data in Fig. 3 are all consistent with an ''out-of-pocket'' association between Ag + and 1 in solution playing a controlling role in AgCl nanocrystal formation. This was further assessed by UV-visible spectroscopy.
Quantitative subtraction of the UV-visible spectrum of aqueous K 7 1 from that of dissolved K 6 2Á12H 2 O revealed a definitive band at 275 nm (see ESIw). This band arises from a subtle effect of Ag + association on the shape of the broad, ligand-to-metal charge-transfer band typical of polyoxotungstates. Notably, a similar band was observed after adding 1 equiv. ) is described in the text. , which lacks a defect site for binding to Ag + . The absorbance at 275 nm was then used to quantify association of Ag + to 1 as a function of added AgNO 3 ( Fig. 5A ; the absorbance at 220 nm is due to NO 3 À ). The absorbance data gave a good fit when evaluated using a massbalance equation derived for 1 : 1 association of Ag + to 1, consistent with specific binding to the terminal oxide ligands at the periphery of the defect site of 1 ( Fig. 5B ; see ESIw).
Moreover, the functional dependence of absorbance on [Ag + ] gave an association constant of K = 2.6 Â 10 5 M
À1
. This K value indicates that under the conditions of the reaction shown in Fig. 1, 95% of the Ag + ions in solution are present as association complexes with 1.
Once formed, the AgCl nanocrystals are stable in solution (in the dark) for over a year and, here too, 1 plays an important role. An earlier report documents the adsorption of polyoxometalate anions onto the surfaces of colloidal AgI. 12 Consistent with those findings, AgCl nanocrystals prepared using 1 possess a zeta potential of À71 mV, diagnostic for anionic stabilization, yet significantly more negative than the À49 mV observed for dilute colloidal AgCl (1 : 1 Ag + : Cl À , with no POM present). Excess Cl À is known to stabilize colloidal AgCl by association with Ag atoms on the crystalline surface. 13 In the present case, however, effectively no excess Cl À is present, and control experiments show that NO 3 À is not effective (see entry 1 in Table 1 Table 1 ), which reveal densely packed ca. 1-2 nm objects on the faces of properly aligned crystals (see Fig. S7D in the ESIw). What is certain, however, is that the mono-vacant POMs not only control the sizes of the AgCl nanocrystals, but also serve as effective stabilizing anions.
In conclusion, 4 lines of evidence show that the uniformly small nanocrystals in Fig. 2 and 3 result from association of Ag + to the defect site of the cluster-anions: (1) plenary Keggin anions give larger particle sizes and distributions, (2) 
